An association between NQO1 genetic polymorphism and risk of bladder cancer.
NAD(P)H:quinone oxidoreductase (NQO1) is a detoxification enzyme that plays a critical role in protecting cells against chemically induced oxidative stress, cytotoxicity, mutagenicity, and carcinogenicity. NQO1 protects cells from oxidative damage by preventing the generation of reactive oxygen species and reducing certain environmental carcinogens, such as nitroaromatic compounds, heterocyclic amines, and possible cigarette smoke condensate. A C-->T single nucleotide polymorphism in exon 6 was shown to reduce NQO1 enzyme activity, which may diminish the protection provided by NQO1. Therefore, we hypothesized that people with the variant allele genotypes of NQO1 are at higher risk for bladder cancer. In an ongoing case-control study, the NQO1 genotypes were successfully identified by polymerase chain reaction restriction fragment length polymorphism in 265 bladder cancer patients and 261 control subjects matched for age, sex, and ethnicity. The frequency of the variant NQO1 allele was 18% for controls and 21% for cases. The variant allele genotypes of NQO1 were associated with a higher risk of bladder cancer in Caucasians (odds ratio (OR)=1.51; 95% confidence interval (CI)=1.01-2.25). Further analysis in Caucasians showed an elevated bladder cancer risk in men (OR=1.75; 95% CI=1.08-2.85) but not in women (OR=1.16; 95% CI=0.57-2.37). In addition, the variant allele genotypes were associated with higher bladder cancer risk in ever smokers (OR=1.78; 95% CI=1.06-3.00), but not in never smokers (OR=1.19; 95% CI=0.65-2.20). These results suggest that the NQO1 genetic polymorphism modulates bladder cancer risk, especially in men and ever smokers.